


































































































































		Table	1		Genes	implicated	in	causation	of	ALS.			(Many	of	these	are	very	rare	causes,	and	the	function	given	is	putative.5			RNA	metabolism		 C9ORF72		 TARDBP		 FUS		 hnRNPA1		 hnRNPA2B1		 SETX		 TAF15		 ANG		 	Antioxidant		 SOD1		Cellular	transport		 ALS2		 VAPB		Protein	metabolism	
	 Orrell	-	30	-	
	 SQSTM1		 VCP		 UBQLN2		 OPTN		Axonal	outgrowth		 PFN1		Glutamatergic	signaling		 DAO			Genes	that	appear	to		modify	ALS	risk	or	progression		RNA	metabolism		 ATXN2	Cytosketal	protein		 NEFH	Protein	metabolism		 GRN	Angiogenesis		 VEGF	Neurotransmission		 UNC13A		
	 Orrell	-	31	-	
Figure		1.						Approximate	frequency	of	gene	mutations	in	familial	ALS	(other	known	affected	family	members)	and	apparently	sporadic	ALS	(no	other	known	family	members).					
	 Orrell	-	32	-	
		Figure	2.		An	illustration	of	the	complexity	of	ALS	pathogenesis.		The	inner	circle	includes	the	associated	genes	with	highest	frequency	(C9orf72,	SOD1,	TDP-43/TARDBP,	and	FUS).		The	second	order	ring	includes	the	large	number	of	genes	with	a	lower	frequency	of	association.		The	third	order	ring	includes	the	possible	pathogenic	mechanisms	that	are	hypothesised	to	be	associated	with	these	genes.		The	outer	ring	includes	the	other	diseases	that	may	be	associated	with	these	genes.		The	complex	relationship	between	genes	associated	with	neurodegeneration,	mechanisms	of	neurodegeneration,	and	clinical	disease	phenotypes	is	apparent.		Red	=	major	genes;	Black	=	minor	genes;	Orange	=	disease	mechanisms;	Blue	=	associated	diseases.		Mechanistic	connections	are	illustrated	by	orange	lines,	and	disease	associations	by	blue	lines.									
